Dietary administration of the hepatocarcinogen2-acetylaminuorene (2-AAf) to rats results in the formtion ofa major hepatic DNA adduct, N-(deoxyguanosin--yl)-2-aminofluorene (dG-C8-AF). In liver DNA, dG-C8-AF reaches steadystate conditions after approximately 2 weeks of feeding and is removed in a biphasic manner. In these experiments, we have quantified adduct concentrations in a 370 base-pair repetitive DNA fragment to determine if the adduct levels and kinetics of adduct removal were similar to those found in total genomic DNA. Male F344 rats were fed 0.02% 2-AAF for 28 days and were sacrificed at intermittent times up to 56 days after being returned to the control diet. Hepatic DNA adduct levels were measured by 32P-postlabelingor radioimmunoassay (RIA) intotal genomic DNA and in a 370 base-pair fragment obtained by digesting genomic DNA with Hind HI. Biphasic removal ofdG-C8-AF, which composed about 90% of the total adducts measured, mas observed in total genomic DNA, with comparable rate constants being detected by both 32P-postlabeling and RIA. 32P-Ibstlabeling also shwd analogous biphasic removal of dG-C8AF in the 370 base-pair fragment. A second adduct, 34deoxyguanosin-N2-yl)-2-AAF (dG-N2-AAF), which accounted for about 10% of the total adducts measured, showed similar biphasic removal kinetics in the total genomic DNA and the 370 base-pair fragment; however, as compared to dG-C8-AF, little removal of dG-N2-AAF was observed during the slow phase.
Introduction
The potential use of DNA damage as a marker for the risk assessment ofcancer has increased interest in the formation and repair of DNA-carcinogen adducts. Because human exposure to carcinogens typically occurs on a continual basis, the DNA adduct concentrations detected in target tissues probably reflect an equilibrium between adduct formation and removal. To understand the dynamics ofthis process, we have been evaluating DNA adduct levels in rats chronically administered the hepatocarcinogen 2-acetylaminofluorene (2-AAF). In previous experiments the distribution ofadducts among cell types in liver (1) and regions of hepatic chromatin (2) has been determined. The data demonstrated that the major adduct, N-(deoxyguanosin-8-yl) -2-aminofluorene (dG-C8-AF), reached steady-state conditions after approximately 2 tinuing the 2-AAF feeding. A qualitatively similar adduct pattern was observed in both total genomic DNA and the 370 base-pair fragment after 0, 7, 14, 21, 28, and 56 days on control diet. A major adduct, which had the same elution characteristics as the dG-C8-AF standard ( Fig. 2B) , accounted for about 90% of the 32p detected. A second more polar adduct ( -10% of the 32p) was also separated by thin layer chromatography ( Fig. 2A) . By comparison with the acetylated adduct standards, dG-C8-AAF and dG-N2-AAF (Fig. 2C ), this adduct was identified as dG-N2-AAF.
The dG-C8-AAF and dG-N2-AAF were distinguished through comparison to the adduct obtained from reacting Nacetoxy-2-AAF with deoxyguanosine 3 '-monophosphate, which yields only dG-C8-AAF (Fig. 2D) . The 32P-postlabeling intensities for dG-N2-AAF and dG-C8-AAF in Figure 2Cdid not reflect the amounts ofthe two adducts in the sample. Reaction of N-acetoxy-2-AAF with DNA typically gives about 75% dG-C8-AAF and about 25% dG-N -AAF (7) . The proportion ofdG-C8-AAF to dG-N2-AAF in the N-acetoxy-2-AAF-modified DNA used in the present study was determined to be 85:15 by HPLC analysis of an enzymatic hydrolysate of the DNA (100 yg DNAse/mg DNA and 0.08 U snake venom phosphodiesterase/mg DNA for 3 hr at 37°C, followed by 5.0 U alkaline phosphatase/mg DNA for 3 hr at 37°(). However, when the DNA standard shown in Figure 2C was analyzed by 32P-posdabeling, 14% ofthe 32p was associated with dG-C8-AAF, whereas 86% was found with dG-N2-AAF; (Fig. 1) . Adduct levels were quantified by comparison to the dG-C8-AF DNA standard. Radioimmunoassays (RIA) were conducted on total genomic DNA according to the procedures outlined by Poirier et al. (6) using rabbit antisera that recognize dG-C8-AF and dG-C8-AAF.
Results
Identification of Adducts Figure 2A shows the adduct profile as determined by 32p_ postlabeling in total genomic liver DNA Rate Constants for Removal of dG-C8-AF and dG-N2-AAF dG-C8-AF was removed from total genomic DNA with biphasic kinetics (Fig. 3A) as measured by both 32P-postlabeling (fast, t,,2 = 2.8 days; slow, t., = 40.8 days) and RIA (fast, t,, = 4.6 days; slow, t,2 = 25.7 days). In addition, a biphasic removal profile with similar rate constants (fast, ti, = 3.7 days; and slow, t,,12= 24.8 days) was demonstrated via 32P-postlabeling for the 370 base-pair fragment. Insufficient amounts ofthe 370 base-pair DNA fragment were isolated to determine rate constants by RIA.
The acetylated adduct, dG-N2-AAF, was also removed in a biphasic manner in both total genomic DNA and the 370 basepair fragment (Fig. 3B) , and the phase change occurred in the same time period (7- (9) . Our results with animal models suggest that this may be due to the resistance of certain nucleotide sequences to DNA repair.
